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Abstract 

Background: Dutch construction workers are offered periodic health examinations. This care can be improved by 
tailoring this workers health surveillance (WHS) to the demands of the job and adjust the preventive actions to the 
specific health risks of a worker in a particular job. To improve the quality of the WHS for construction workers and 
stimulate relevant job-specific preventive actions by the occupational physician, we have developed a job-specific 
WHS. The job-specific WHS consists of modules assessing both physical and psychological requirements. The 
selected measurement instruments chosen, are based on their appropriateness to measure the workers' capacity 
and health requirements. They include a questionnaire and biometrical tests, and physical performance tests that 
measure physical functional capabilities. Furthermore, our job-specific WHS provides occupational physicians with a 
protocol to increase the worker-behavioural effectiveness of their counselling and to stimulate job-specific 
preventive actions. The objective of this paper is to describe and clarify our study to evaluate the behavioural 
effects of this job-specific WHS on workers and occupational physicians. 

Methods/Design: The ongoing study of bricklayers and supervisors is a nonrandomised trial to compare the 
outcome of an intervention (job-specific WHS) group (n = 206) with that of a control (WHS) group (n = 206). The 
study includes a three-month follow-up. The primary outcome measure is the proportion of participants who have 
undertaken one or more of the preventive actions advised by their occupational physician in the three months 
after attending the WHS. A process evaluation will be carried out to determine context, reach, dose delivered, dose 
received, fidelity, and satisfaction. The present study is in accordance with the TREND Statement. 

Discussion: This study will allow an evaluation of the behaviour of both the workers and occupational physician 
regarding the preventive actions undertaken by them within the scope of a job-specific WHS. 

Trial registration: NTR3012 



Background 

Dutch construction workers are offered periodic health 
examinations in order to detect risk factors for work- 
related diseases and changes in health. If necessary, pre- 
ventive actions can be taken to prevent deterioration of 
their health status and to improve work functioning. 
This care can be improved by tailoring workers' health 
surveillance (WHS) to the demands of the job and 
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adjusting the intervention measures to the specific needs 
associated with particular jobs. To improve the quality 
of the WHS for construction workers and to increase 
recommendations of job-specific intervention measures 
by occupational physicians (OPs), we developed a job- 
specific WHS. The rationale for developing job-specific 
WHS for construction workers is based on the consid- 
eration that the aims and content of the WHS and pro- 
posed interventions should be tailored to the occupation 
of interest. 

The goals of WHS are as follows: (i) to prevent the 
onset, recurrence and/or worsening of work-related 
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diseases; (ii) to monitor and promote individuals' health 
in relation to work; and (iii) to monitor and promote 
work functioning and deployment [1]. Accordingly, each 
WHS is designed in such a way that it is relevant to the 
nature of the demands and health effects of the occupa- 
tion of interest [2]. Evidence from the literature sup- 
ports the perception that a bricklayer has a physically 
demanding occupation whereas the construction super- 
visor has a mentally demanding occupation. A systema- 
tic review of the literature revealed details on the work 
demands and health effects of both occupations [3]. 
These details suggest that a fruitful approach would be 
to develop and implement a job-specific WHS for con- 
struction occupations aimed at the demands and health 
effects associated with the work. 

The screening instruments selected for the WHS 
should be attuned to the physical and psychological 
requirements of the job. Several authors have argued the 
relevance of job-specific measurement instruments. For 
example, Tufts et al. [4] explicate the need for tests 
measuring auditory fitness for duty. Other examples are 
the trucker strain monitor for measuring psychological 
job strain in truck drivers [5,6], a functional capacity 
evaluation for hospital nurses [7] and the fire fighting 
simulation test for fire fighters [8]. The current instru- 
ments used in the Dutch WHS for construction workers 
are lacking such an approach. 

A job-specific WHS should incorporate job-specific 
(and preferably evidence-based) intervention measures. 
A job-specific occupational health education program 
for preventing work-related musculoskeletal back inju- 
ries in construction labourers, for example, has proven 
to be effective [9]. Other examples of recommendable 
job-specific interventions for bricklayers are the use of a 
scaffolding console to reduce the frequency and dura- 
tion of trunk flexion during bricklaying [10,11] and the 
use of mechanised transport to reduce the frequency of 
handling objects [10]. A structured protocol for advising 
and counselling OPs on job-specific intervention mea- 
sures does not exist in the Netherlands. Such a protocol 
could facilitate the recommendation of preventive 
actions by OPs. 

In the present paper, we refer to the bricklayers and 
supervisors participating in the study as 'workers', in 
order to distinguish them from the other participants in 
the trial: OPs, ergonomists and physician's assistants. 

Objectives 

We hypothesise that the job-specific WHS will influence 
workers who attend it to undertake preventive actions. 
Moreover, we hypothesise that based on the job-specific 
WHS, OPs will advise more preventive actions in total 
and more job-specific (compared with general health) 
preventive actions. The objective of this paper is to 



describe the study protocol used to evaluate the job-spe- 
cific WHS and to test these hypotheses. 

Methods/design 

Dutch context 

In the Netherlands, employers are obliged to offer their 
employees a medical examination, as stated in Article 18 
of the Dutch Working Circumstances and Occupational 
Health and Safety Act [12]. Employees in the construc- 
tion industry are invited for such a medical examination 
once in every four years (when they are under the age 
of 40) or every two years (when they are over 40 years 
old). This examination is part of their collective labour 
agreement. Arbouw (the Health and Safety Institute for 
the Dutch construction industry) provides this service 
for all employees in the construction industry. Employ- 
ees are invited to an Occupational Health Service (OHS) 
near their place of residence. Attending the periodic 
medical examination is voluntarily. At the time this 
study was prepared, the attendance rate was 47% [13]. 
In the collective labour agreement of the workers is 
recorded that 1) research is performed at the OHS 
under the authority of Arbouw and 2) the information 
collected during the medical examinations can be used 
for research purposes. When attending their medical 
examination the workers are reminded in writing of this 
agreement and they can choose whether or not to parti- 
cipate voluntarily. The workers are aware of the fact 
that by participating they give the researchers written 
consent to use their information anonymously for 
research purposes. 

Study design 

In the following description of the design of this study 
we follow the TREND Statement [14]. The primary 
objective of the study is to compare how attending a 
job-specific WHS versus the current WHS (care as 
usual, CAU) influences the preventive actions underta- 
ken by bricklayers and supervisors (hereafter referred to 
as 'workers'). Our hypothesis is that the job-specific 
WHS helps bricklayers and supervisors undertake pre- 
ventive actions. 

Offices of one OHS participate in the study. At the 
offices of the OHS in the control group, the workers 
attend CAU. The OPs in the control group counsel their 
workers according to CAU. Workers in the intervention 
group attend the job-specific WHS, and the OPs in the 
intervention group counsel their workers according to the 
job-specific protocol. After inclusion and baseline mea- 
surements, measurements take place at two and three 
months after baseline. The medical ethics committee of 
the institution, the Academic Medical Center, approves 
the present study, and the board of the participating OHS 
advises positively about the local feasibility of the study. 
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Blinding of the OPs, physician's assistants, ergono- 
mists or workers is not feasible for several reasons. The 
workers are familiar with CAU as they are invited regu- 
larly (every four or two years) for their WHS. Any mod- 
ification to the standard procedure would be noticed. 
Moreover, every OP is trained to apply either the 
experimental intervention (job-specific WHS) or CAU. 
Therefore, all the OPs know which type of intervention 
they perform. To prevent contamination between the 
two groups, the OPs in the control group will neither be 
informed about nor receive training in the job-specific 
WHS. The OPs in the intervention group are requested 
not to disclose the new intervention during the length 
of the study to the OPs in the control group. Further- 
more, the chance of contamination is small as the OPs 
in the intervention group work at different offices than 
the control group. The physician's assistants will be 
informed about the procedural changes in the job-speci- 
fic WHS compared to CAU. The ergonomists will be 
trained to apply the experimental intervention only, as 
they do not contribute to the CAU. 

Study population and recruitment 

The research population includes all workers with the 
occupation bricklayer or supervisor who are invited by 
the OHS. Workers are eligible to participate when they 
are i) primarily working as a bricklayer or construction 
supervisor; ii) male; iii) able to read, speak and write 
Dutch sufficiently well and iv) not planning to leave 
their occupation in the three months after inclusion due 
to resignation or (early) retirement. Because both occu- 
pations consist primarily of men, we include only men. 

The study population is recruited through the participat- 
ing OHS. The workers, who are invited at the offices 
where the job-specific WHS is implemented, are informed 
by a letter about the innovation at their OHS. Then, con- 
current procedures are performed for both the control 
and intervention groups: all workers are asked to confirm 
their attendance, and if necessary, another date or time is 
arranged. When a worker does not show up without can- 
celling, the OHS will try to follow-up by phone to make a 
new appointment if desired by the worker. 

Recruitment of occupational physicians 

Participating OPs are recruited between October and 
December 2011 from offices of the same OHS. These 
offices are geographically widespread over the Nether- 
lands and were selected on the basis of i) the number of 
bricklayers and supervisors expected to be invited for a 
WHS in 2012 and, for the intervention group, ii) the 
possibility of setting up a job-specific WHS. To provide 
a safe testing situation, the office must have a covered 
accommodation of approximately 15 x 15 m and the 
ability to set a 7 m ladder up against the building. 



Intervention 

The Dutch Guideline for Workers' Health Surveillance 
for the Occupational Physician [1] was followed in the 
process of developing the job-specific workers' health 
surveillance (WHS) program. The content of the job- 
specific WHS was determined in a step-by-step proce- 
dure partially based on Bos et al. [15]. The job-specific 
WHS aims at detecting signals of work-related health 
problems, reduced work capacity and/or reduced work 
functioning. The worker fills in a job-specific question- 
naire consisting of validated and reliable screening 
instruments, then biometry measurements are carried 
out by a physician's assistant, and subsequently the 
worker performs physical performance tests under the 
guidance of an ergonomist. The OP uses a structured 
protocol to assess the results and to prepare the consul- 
tation with the worker. Thereafter, the OP discusses the 
results of the job-specific WHS and recommends desir- 
able preventive actions to the worker in a 20-minute 
consultation. Together with the worker, a course of 
action is drawn up and a follow-up appointment is 
arranged within eight weeks after the job-specific WHS, 
if necessary. A structured intervention protocol for the 
OP facilitates job-specific intervention measures and an 
evaluation of the actions undertaken by the worker. The 
worker receives a report with the advises of the OP. In 
the job-specific WHS the following domains are repre- 
sented: musculoskeletal system, safety (vision, perception 
of sound, psychological vigilance and working at 
heights), hazardous substances (skin, lungs), health in 
relation to work (cardiometabolic health) and work 
ability. 

In Table 1, an overview of the domains and content of 
the job-specific WHS for both occupations is given. The 
development and the exact content of the job-specific 
WHS is described in Additional file 1. 

Care as usual 

CAU aims at detecting signals of work-related health 
problems and risk factors. The worker fills in a ques- 
tionnaire and a physician's assistant carries out biome- 
try measurements. The biometry measurements of 
both the job-specific WHS and CAU are identical. The 
questionnaire covers several topics including health, 
perceptions of work and risk factors at work. Neither 
scale scores nor cut-off points are calculated, except 
for work ability. The questionnaire used in CAU is 
identical for all occupations, and no protocol exists for 
analysing the results. The OP discusses the results of 
both the biometry and the questionnaire with the 
worker in a 20-minute consultation. No structured 
protocol exists to facilitate the OP in their counselling. 
A report of the results is sent to the home address of 
the worker afterwards. 
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Table 1 Overview of the requirements and content of the job-specific workers' health surveillance programs for the 
two occupations. 



Requirements 


Instruments 


Physical requirements 


Signalling questions and physical performance tests that - when possible - measure combined physical 




requirements: 


both occupations: 


both occupations: 


Climbing stairs 


Climbing stairs (2x6 times) 


Climbing a ladder/ 


Climbing a ladder (7 m) 


scaffold 




bticiiioycfs only: 


bricklayers only: 


n H i run 
J Ldl lU 1 1 ly 


jiyiidiMMy qucsLiuMS iiduu diiii viuiduuM syiiuiuiiie L 1 "J 


Repetitive 


Bricklaying test (mixing a mortar-like substance, repetitive hand-arm movements with a trowel, picking up and 


movements 


laying bricks at several heights, lifting and carrying 25-kg sacks) 


Working above 




shoulders 




Working with a bent 




back 




Squatting and 




kneeling 




Lifting and carrying 




(25 kg) 




supervisors only: 


supervisors only: 


Walking 


Walking 10 min 


Safety requirements 


Hearing 


both occupations: 




Audiogram [20] 


Eyesight 


Signalling questions and eye test at 5 m [21] 


Working at heights 


Signalling questions (weariness, alertness) 


Psychological vigilance 


both occupations: 




Screening questionnaires: 




Need for recovery after work [22,23] 




Distress [24] 




Depression [25,26] 




Anxiety [25,26] 




Post-traumatic stress disorder [27] 




Risky alcohol consumption [28] 




supervisors only: 




Screening questionnaire burn-out [29] 


l-iealthi requirements 


Working witli hazardous 




substances 




Skin 


both occupations: 




Signalling questions skin 




bricklayers only: 




Screening questionnaire hand dermatitis [30] 


Lungs and airways 


both occupations: 




Signalling questions skin, lungs and airways [31] 




Spirometry [31] 


Cardiometabolic liealth 


both occupations: 




Risk score cardiometabolic diseases [32] 




Cardiovascular risk profile [33] 


Work functioning 


both occupations: 




First 5 questions of the work ability index [34-36] 




supervisors only: 




Job-specific addition with mental requirements 
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Training OPs and ergonomists 

The OPs and ergonomists who carry out the job-specific 
WHS participate in a half-day training course. This 
training course consists of an explanation of the back- 
ground and development of the job-specific WHS. OPs 
and ergonomists will be instructed on their protocol to 
be followed in the WHS and the role of the ergonomist 
in the WHS. 

We consider the procedures and guidelines imposed 
by Arbouw for carrying out the WHS as care as usual. 
However, from the pilot study, it became clear that sev- 
eral barriers and ignorance exist regarding these proce- 
dures. Therefore, the OPs in the control group receive a 
two-hour class in order to train them to carry out the 
WHS according to the guidelines and procedures 
required by Arbouw. 
Sample size and assignment 

The sample size is based on detecting a difference in 
activities or interventions undertaken by the worker in 
the six months after they have attended their WHS. No 
information on this is available from literature. From 
the registered activities and interventions in the 
Arbouw-database, we expect 10% of the workers in the 
control group to undertake an activity registered by the 
OP. We have decided that an absolute increase of 20% 
in interventions undertaken by the workers is a relevant 
difference. For an increase of 20% (from 10 to 30%) 
with alpha 0.05 (two-tailed) and a power of (1-beta) = 
0.80, power calculation using the Nquery Advisor soft- 
ware results in 75 workers per group. However, we 
expect a small effect at the level of the OP (ICC = 0.01). 
Every OP will treat ~15 workers. This results in a design 
effect of 1.14 ((1 + (N-1)*ICC) and an adjusted sample 
size of 86 per group, divided over at least 6 OPs [16]. 
With an expected loss to follow-up of 20% and an initial 
attendance of 50% at the OHS, we must invite 206 
workers per group (103 bricklayers, 103 supervisors). 

We do not expect major differences between the var- 
ious offices of a single coordinating OHS. No restric- 
tions or matching criteria were imposed. 

Measurements 

Baseline data are obtained from the results of the job- 
specific WHS, CAU, the additional questionnaires to be 
filled in by the worker and OP and the official registra- 
tion system for the OP. Two months after baseline, a 
follow-up measurement takes place; three months after 
baseline, a second follow-up measurement takes place. 
At all measurements occupation and any possible 
worker compensations such as early retirement or par- 
tial disability are queried. 

Follow-up data are obtained from questionnaires to be 
filled in by the worker and the OP and the official 



registration system used by the OP to administer the 
planned and executed activities. 
Primary outcome 

The primary outcome variable (measured at the two- 
month and three-month follow-ups) compares the num- 
ber of workers who have undertaken one or more pre- 
ventive actions advised by their OP after attending their 
WHS relative to the total number of workers who 
attended their WHS. The outcome measure 'preventive 
action' is dichotomised into 'did undertake preventive 
action' for the workers who did make use of one or 
more adequate preventive actions and 'did not under- 
take preventive action' if no preventive action was 
undertaken. 

Preventive actions are classified by the OP into the 
following domains: i) more detailed examination of the 
complaint or risk factor, for example, a visit to the OP, 
general practitioner or specialist, or a workplace visit); 
ii) individual preventive actions aimed at reducing risk 
factors or increasing work capacity (for example, visiting 
a physical therapist, participating in a lifestyle program) 
and iii) preventive actions taken at the technical or orga- 
nisational level (for example workplace adjustments or 
training and education). 
Secondary outcomes 

Secondary outcome parameters are i) the proportion of 
workers with suggested preventive actions of the OP in 
their worker reportage (number of workers with one or 
more preventive actions in their report relative to the 
number of workers that attended their WHS); ii) the 
number and type of preventive actions (job-specific or 
general health) advised by the OP; iii) the number and 
type of preventive actions undertaken (job-specific or 
general health) by the worker and iv) work ability. 
Furthermore, the direct costs per worker for the funder 
of the WHS will be determined. 
Process evaluation 

In addition to the effect evaluation, the process of the 
intervention will be evaluated. The following compo- 
nents of the process will be evaluated: context, reach, 
dose delivered, dose received, fidelity and satisfaction 
[17]. 

Contextual aspects such as the political and economic 
environment may influence intervention implementa- 
tion. Contextual factors will be monitored during data 
collection by questioning OPs and workers on economic 
recession, organisational or financial changes (for exam- 
ple, at the level of the OHS) and factors related to cir- 
cumstances concerning the individual worker such as 
changes at the level of their employer. 

Reach will be expressed as the attendance rate of the 
workers at their OHS. Attendance will be defined as the 
number of workers who attended their WHS relative to 
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the number of workers who were invited by the OHS at 
baseline. 

The dose delivered is a function of efforts of the OPs 
and other occupational health professional. Dose deliv- 
ered will be defined as the number of preventive actions 
or follow-up arrangements provided (registered) to the 
worker by the OP at two or three months relative to the 
number of workers with an officially registered or noted 
follow-up appointment in the worker's report at 
baseline. 

The dose received is the extent of engagement of the 
workers with the intervention. Dose received will be 
defined as the number of workers who undertake a pre- 
vention action at two or three months after their WHS 
relative to the number of workers who were advised to 
take a prevention action by the OP at baseline. In addi- 
tion, we will assess the number of workers who intended 
to take a prevention action after their WHS at baseline 
relative to the number of workers who were advised to 
take a prevention action by the OP. 

Fidelity is the extent to which an intervention is deliv- 
ered as planned. We will assess the integrity and quality 
of the job-specific WHS by assessing protocol adher- 
ence. We developed performance indicators and will 
score these as 'sufficient' or 'insufficient' based on the 
workers' reportage and questionnaires at the two-month 
and three-month follow-ups. A total score will be calcu- 
lated. Fidelity will be expressed as the frequency of total 
scores per group and per OP. Furthermore, we will ask 
the workers to what extent the WHS provided them 
more knowledge on their own health status and work 
ability. 

The satisfaction of the workers with both CAU and 
the intervention will be evaluated in three ways. All 
workers will be asked to rate on a scale from 1 to 10 
(not satisfied to very satisfied): 1) the WHS as a whole 
(at baseline); 2) the advised preventive actions (at base- 
line) and 3) the effect of the preventive actions on their 
health status and work ability (at the two-month and 
three-month follow-ups). 

Statistical analysis 

The baseline data and the primary and secondary para- 
meters will be presented using descriptive statistics. The 
following characteristics at baseline will be compared 
between the intervention and control groups: occupa- 
tion, work experience in years in construction and in 
the current occupation, work hours per week and any 
possible worker compensations such as early retirement 
or partial disability. Furthermore, these characteristics 
will be compared overall and by study condition in 
those lost to follow-up and those retained. Moreover, 
the age and occupation of the study population at base- 
line and target population (all invited by the OHS) will 



be compared. Differences in continuous outcome mea- 
sures will be tested with an independent samples T-test, 
differences in proportions will be tested with a Chi- 
Square test. 

The effectiveness of the job-specific WHS on the pri- 
mary and secondary outcome measures will be analysed 
on the individual level. First, data for the whole group 
will be analysed irrespective of the occupation of the 
worker. Second, subgroup analyses will be performed 
among the bricklayers and supervisors. For all analyses, 
a significance level of 0.05 will be applied. Workers with 
the same OP tend to be more homogeneous than work- 
ers with different OPs. Therefore, a two-level logistic 
regression model with workers at level 1 nested within 
OPs at level 2 will be used to analyse the binary data. 
The SPPS Advanced Statistics 19 software will be used 
to perform the logistic multilevel analysis by using a 
Generalised Linear Mixed Model (GLMM). 

Discussion 

The results of this study will increase insight into the 
effectiveness of a job-specific WHS for construction 
workers in terms of the preventive actions undertaken 
by workers. The content of the job-specific WHS is 
based on evidence and is tailored to the specific 
demands of the occupation. By comparing the job-speci- 
fic WHS to the current health surveillance program for 
construction workers, it will be determined whether a 
job-specific approach results in more preventive actions 
undertaken by both the OP and the worker. The evalua- 
tion process allows us to identify any key components 
of the job-specific WHS that are effective and under 
what conditions they are effective. 

Although gains in health and work functioning are the 
ultimate goal of WHS, the health effects of participation 
in WHS are difficult to study because of several under- 
lying reasons. For example, the health effects could 
occur years from now, they are likely to be small for 
several monitored health and they occur too infre- 
quently to entail statistical changes with the small sam- 
ple sizes used in this study. Therefore, we have chosen 
the behaviour of both the worker and the OP during 
and after the WHS as the outcome. The behaviour of 
both are a prerequisite for a successful surveillance pro- 
gram, because such programs can only show a preven- 
tive effect when action is taken. 

Strengths 

Trials that are designed to evaluate a complex interven- 
tion often fail to provide useful information. An ineffec- 
tive intervention might be the result of inadequate 
application or inappropriate context, and the results of 
an effective intervention might be difficult to generalise 
[18]. Evaluating a complex intervention (as in the 
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present study) is therefore a considerable challenge. We 
believe we have undertaken several steps that are neces- 
sary in designing a useful evaluation trial. First, we have 
put a considerable amount of effort into developing a 
job-specific WHS for two construction occupations 
based on scientific evidence [3]. In addition to a sys- 
tematic literature review, we conducted epidemiological 
research and a pilot trial. The pilot trial allowed us to 
explore expert opinions, to discover opportunities and 
barriers in implementing the job-specific WHS and to 
optimise its content. 

Second, we have considered context as an important 
underlying factor in the success of an intervention. We 
acknowledge the unique occupational healthcare organi- 
sation for construction workers in the Netherlands. 
Therefore, we aimed to provide a clear view of the con- 
text of the Dutch situation and thereby to allow readers 
to determine the relevance of the present study to their 
situation. 

Third, by choosing appropriate outcome measures, we 
stayed very close to the desired behavioural effects of 
the job-specific WHS to provide meaningful results. 
Furthermore, a thorough evaluation process allows a 
causal pathway of how and where the intervention failed 
to be identified. 

Limitations 

The nonrandomised design of this study might be 
regarded as a limitation. We aim to contributing to evi- 
dence-based occupational health care, and in this con- 
text a randomised controlled trial is considered the gold 
standard to provide evidence for the effectiveness of an 
intervention. We considered randomisation at both the 
level of the individual worker and at the level of the OP, 
but we came across the practical limitations of a rando- 
mised trial. We felt that a nonrandomised design fit the 
best. In this way, we interfered as little as possible in the 
occupational health care routine for construction work- 
ers, which allowed us to evaluate the job-specific WHS 
in everyday practice. 

We will perform subgroup analyses on the occupa- 
tions, but we acknowledge the fact that our study can- 
not provide evidence of small differences. As we are 
dependent on the number of bricklayers and supervisors 
who are eligible for invitation by their OHS, the only 
possible solution would be to have more OHSs partici- 
pating in the present study. In addition to the excessive 
extra costs, this solution would result in relatively few 
extra workers per OHS, as we already selected the lar- 
gest offices of the OHS. Another obstacle is the eco- 
nomic recession, which results in a high percentage of 
dismissed workers in the construction industry. 

The results of the present study will be available in 
2013. 



Additional material 



Additional file 1: Development and content of the job-specific WHS 

Development and content of the job-specific workers' health surveillance 
for bricklayers and construction supervisors. This file describes the 
development and content of the job-specific workers' health surveillance 
for bricklayers and construction supervisors. 



List of abbreviations 

CAU: Care As Usual; OHS: Occupational Health Service; OP: Occupational 
Physician; WHS: Workers' Health Surveillance. 

Acknowledgements and Funding 

We are grateful to the occupational health service ArboUnie for participating 
in the study. This study is granted by Arbouw, Dutch Health & Safety 
Institute in the Construction Industry. 

Author details 

^Academic Medical Center, University of Amsterdam, Department Coronel 
Institute of Occupational Health, Amsterdam, the Netherlands. ^Arbouw, 
Dutch Health & Safety Institute in the Construction Industry, Harderwijk, The 
Netherlands. 

Authors' contributions 

JB is responsible for data collection and drafted the manuscript All authors 
conceived and designed the study, read and corrected draft versions of the 
manuscript and approved the final manuscript HM, JS and MFD obtained 
funding for this study. JS and MFD were the co-principal investigators. 

Competing interests 

The authors declare that they have no competing interests. 

Received: 5 September 201 1 Accepted: 29 September 201 1 
Published: 29 September 2011 

References 

1. NVAB: Guideline Worker's Health Surveillance (in Dutch: Leidraad 
Preventief Medisch Onderzoek van werkenden). Utrecht NVAB; 2005. 

2. ILO: Technical and Etiiical Guidelines for Workers' Health Surveillance Geneva; 
2007. 

3. Boschman JS, van der Molen HP, Sluiter JK, Frings-Dresen MH: 
Occupational demands and health effects for bricklayers and 
construction supervisors: A systematic review. Am J Ind Ivied 201 1, 

54:55-77. 

4. Tufts JB, Vasil KA, Briggs S: Auditory fitness for duty: a review. J Am Acad 
Audiol 2009, 20:539-557. 

5. De Croon EM, Blonk RWB, Sluiter JK, Frings-Dresen MHW: Occupation- 
specific screening for future sickness absence: criterion validity of the 
trucker strain monitor (ISM). Int Arch Occup Environ Health 2005, 78:27-34. 

6. De Croon FM, Blonk RW, Van der Beek J, Frings-Dresen MH: The trucker 
strain monitor: an occupation-specific questionnaire measuring 
psychological Job strain. Int Arch Occup Environ Health 2001, 74:429-436. 

7. Frings-Dresen MHW, Sluiter JK: Development of a job-specific FCE 
protocol: The work demands of hospital nurses as an example. J Occup 
Rehabil 2003, 13233-248. 

8. Plat MJ, Frings-Dresen MH, Sluiter JK Clinimetric quality of the fire 
fighting simulation test as part of the Dutch fire fighters Workers' 
Health Surveillance. BIVIC Health Serv Res 2010 10:32. 

9. Cheng ASK, Chan FPS: The Effect of Individual Job Coaching and Use of 
Health Threat in a Job-Specific Occupational Health Education Program 
on Prevention of Work-Related Musculoskeletal Back Injury. J Occup 
Environ Med 2009, 51:1413-1421. 

10. van der Molen HF, Grouwstra R, Kuijer PR, Sluiter JK, Frings-Dresen MH: 
Efficacy of adjusting working height and mechanizing of transport on 
physical work demands and local discomfort in construction work. 
Ergonomics 2004, 47:772-783. 

IT Vink P, Miedema M, Koningsveld E, van der Molen H: Physical effects of 
new devices for bricklayers. Int J Occup Saf Ergon 2002, 8:71-82. 



Boschman et at. BMC Public Health 201 1, 11:743 Page 8 of 8 

http://www.biomedcentral.com/1471-2458/11/743 



12. Ministry for Social Affairs and Employment: (Dutch) Occupational Health 
and Safety Act (in Dutch: Arbowet). [http://wetten.overheid.nl/ 
BWBR0010346/geldigheidsdatum_07-04-2010]. 

13. Groeneveld IF: Health under Construction - A lifestyle intervention for 
construction workers at risk for cardiovascular disease. PhD Thesis VU 
University Medical Center, EMGO+ Institute for Health and Care Research, 
Department of Public and Occupational Health; 2010. 

14. Des Jarlais DC, Lyies C, Crepaz N: Improving the reporting quality of 
nonrandomized evaluations of behavioral and public health 
interventions: the TREND statement. Am J Pubiic Heaith 2004, 94:361-356. 

15. Bos J, Kuijer PP, Frings-Dresen MH: Definition and assessment of specific 
occupational demands concerning lifting, pushing, and pulling based on 
a systematic literature search. Occup Environ Med 2002, 59:800-806. 

16. McCarthy WF: Assessment of Sample Size and Power for the Analysis of 
Clustered Matched-Pair data. COBRA Preprint Series 2007, Article 28 [http:// 
blostats.bepress.com/cobra/ps/art28]. 

17. Linnan L, Steckler A: Process evaluation for Public Health inten/entions and 
Research San Francisco, California: Jossey-Bass; 2002. 

18. Campbell NC, IVlurray E, Darbyshire J, Emery J, Farmer A, Griffiths F, 
Guthrie B, Lester H, Wilson P, Kinmonth AL: Designing and evaluating 
complex interventions to improve health care. BMJ 2007, 334:455-459. 

19 NCVB: Registration guideline B004 Hand-arm vibration syndrome (HAVS) 
(in Dutch: Registratierichtlijn B004 Hand-arm vibratiesyndroom). 
Amsterdam, Nederlands Centrum voor Beroepsziekten (NCVB); 1999. 

20. NVAB: Multidisciplinary Guideline: Prevention of occupational noise- 
related deafness (in Dutch: Preventie Beroepsslechthorendheid). Utrecht, 
NVAB; 2006. 

21. Cleveringa JP, Oltheten JMT, Blom GH, Baggen MEJIVl, WIersma TJ: NHG 
Guideline Refractional abnormalities (in Dutch: NHG-standaard 
Refractieafwijkingen). Huisarts Wet 2001, 44(8):350-355. 

22. Sluiter JK, De Croon EM, Meijman TF, Frings-Dresen MHW: Need for 
recovery from work related fatigue and its role in the development and 
prediction of subjective health complaints. Occup Environ Ivied 2003, 
60:62-70. 

23. van Veldhoven M: Psychosocial job demands and job stress. PhD Thesis 
Rijksuniversiteit Groningen; 1996. 

24. Braam C, van Oostrom SH, Terluin B, Vasse R, de Vet HC, Anema JR: 
Validation study of a distress screener. J Occup Rehabil 2009, 19:231-237. 

25. de Beurs E, Zitman F: The Brief Symptom Inventory (BSI): 
Betrouwbaarheid en validiteit van een handzaam alternatief voor de 
SCL-90. Maandblad Geestelijke Volksgezondheid 2006, 61-62. 

26. de Beurs E: BSI Brief Symptom Inventory. Handleiding Addendum. 2009. 

27. Horowitz M, Wilner N, Alvarez W: Impact of Event Scale: a measure of 
subjective stress. Psychosom Med 1979, 41:209-218. 

28. Dawson DA, Grant BE, Stinson FS, Zhou Y: Effectiveness of the derived 
Alcohol Use Disorders Identification Test (AUDIT-C) in screening for 
alcohol use disorders and risk drinking in the US general population. 
Alcohol Clin Exp Res 2005, 29:844-854. 

29 Schaufeli WB, Bakker AB, Hoogduin K, Schaap C, Kladler A: On the clinical 
validity of the IVlaslach Burnout Inventory and the Burnout Measure. 
Psychology & Health 2001, 16(5):565-582. 

30. Smit HA, Coenraads PJ, Lavrijsen APM, Nater JP: Evaluation of A Self- 
Administered Questionnaire on Hand Dermatitis. Contact Dermatitis 1992, 
26:11-16. 

31. NVAB: Guideline for the occupational physician for employees with 
Astma and COPD (in Dutch: Handelen van de bedrijfsarts bij 
werknemers met Astma en COPD). Utrecht, NVAB; 2003. 

32. Dekker JM, Alssema M, Janssen PGH, Van der Paardt M, Festen CCS, Van 
Oosterhout MM, Van Dijk, J.L.Van der Weijden T, Gansevoort RT, 
Dasselaar JJ, et at NHG Guideline Prevention of cardiometabolic diseases 
M96 (in Dutch: NHG-standaard Het PreventieConsult module 
Cardiometabool. Huisarts Wet 2011, 54138-55. 

33. NHG: NHG Guideline Cardiovascular risk management M84 (in Dutch: 
NHG-standaard Cardiovasculair risicomanagement M84). NHG; 2006. 

34. Ahlstrom L, Grimby-Ekman A, Hagberg M, Dellve L: The work ability index 
and single-item question: associations with sick leave, symptoms, and 
health-a prospective study of women on long-term sick leave. Scand J 
Work Environ Health 2010, 36:404-412. 

35. de Zwart BC, Frings-Dresen MH, van Duivenbooden JC: Test-retest 
reliability of the Work Ability Index questionnaire. Occup Med (Lond) 
2002, 52:177-181. 



36. Tuomi K, llmarinen J, Jahkola A, Katajarinne L, Tulkki A: Work Ability Index. 

Helsinki, Finnish Institute of Occupational Health; 1998. 

Pre-publication history 

The pre-publication history for this paper can be accessed here: 
http://www.biomedcentral.eom/1471-2458/l 1/743/prepub 



doi:l 0.1 1 86/1 471-2458-1 1 -743 

Cite this article as: Boschman ef at: A trial of a job-specific workers' 
health surveillance program for construction workers: study protocol. 

BMC Public Health 2011 11 :743. 



Submit your next manuscript to BiolVled Central 
and tal<e full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PublVled, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



BioMed Central 



